SUMMARY Fluorescence polarisation of 1,6-diphenyl-1,3,5-hexatriene was used to study the lymphocyte membrane in rheumatoid arthritis. The increase of polarisation value in the patients (n=27) compared with healthy controls (n=32) suggests a decrease of membrane fluidity. Moreover, erythrocyte sedimentation rate (ESR) and plasma fibrinogen concentrations were positively correlated with lymphocyte fluorescence polarisation values (r=066 and r=0-76 respectively). The results suggest that the changes in lymphocyte membrane fluidity could be involved in the pathogenetic mechanism of rheumatoid arthritis.
Rheumatoid arthritis (RA) is characterised by complex abnormalities of the immunological system and by the presence of defects in the regulation of the immune response. The principal immunopathogenetic features are the production of rheumatoid factor, the presence of circulating immune complexes, and alterations in the functional activities of polymorphonuclear cells 1 For cell labelling, the solution of DPH was diluted 1000-fold by injection into vigorously stirred phosphate buffered saline. The dispersion of DPH obtained (2x 10-6 mol/l) was clear and practically lacking in fluorescence. One millilitre of this fluorescent probe solution was added to 1 ml of cellular suspension (2x 106 cells/ml) to give a final probe concentration of 10-6 mol/1.27 28 The incorporation of DPH into lymphocyte membranes was followed by a steep increase in fluorescence intensity. With our experimental conditions we did not observe significant changes in spectral characteristics and kinetic incorporations of DPH into lymphocyte membranes of patients with RA in comparison with control membranes. After 45 minutes' incubation at room temperature the labelled cells were used for fluorescence studies. All results are expressed as mean (SD). Data were analysed by Student's t test and the Mann-Whitney U test, and linear regression analysis was used for the calculation of correlation coefficients.
Results Fig. 1 shows the individual values of DPH fluorescence polarisation in lymphocytes from healthy controls and patients with RA. Of the 27 patients with RA studied, 16 showed polarisation values clearly above the range of the controls, while the remaining cases were above the control mean value. Among the patients with RA there was a significant increase of DPH polarisation (Table 1) (p<0-01 Mann-Whitney test). indicating a decreased lymphocyte membrane fluidity. The applicability of this molecular approach in the study of RA pathogenetic mechanisms is confirmed by the lack of variability of polarisation values in relation to the sex and the age of the subjects. There were no significant differences in the mean polarisation values in relation to the sex and age either in the controls or in the patients with RA (Tables 1 and 2 (Fig. 1 13 7 (1 5) 13.1 (0(9) Ritchic indcx 17 6 (9) 20 (17) p<()()001.
,Data ,Irc prcscntcd (Is mcain (SD). 0. i highest ESR, CRP concentrations, Ritchie index, and plasma fibrinogen concentrations, whereas the patients with the lowest ESR, CRP concentrations, Ritchie index, and plasma fibrinogen concentrations had lymphocyte membrane fluidity in the normal range (Table 3 ). There were no differences in a2 globulin concentrations, platelet count, plasma sulphydryl groups, and plasma viscosity in the two groups. Moreover, both ESR and plasma fibrinogen concentrations were positively correlated with lymphocyte fluorescence polarisation measurements (r=066, p<0.01; r=0-76, p<001 respectively ( Figs  2 and 3) . The study of cell membrane fluidity in various human diseases has received increasing attention in recent years and it has been used to investigate disease at the molecular level. The alterations we observed in lymphocyte membrane can be considered specifically linked to this cell as non-specific effects can be excluded by the finding that erythrocyte membrane fluidity was not modified. Further relevance to these results comes from the association of the highest polarisation values with the highest Ritchie index and CRP concentrations; fluorescence polarisation values were also positively correlated with ESR and plasma fibrinogen concentrations. As ESR and plasma fibrinogen concentrations are considered to be indicators of disease activity our results suggest that alterations in lymphocyte membrane fluidity could be related to inflammation; it is not possible to explain at present, however, why positive correlations have been found for only two indices and not for all the indices studied.
A hypothesis can be advanced about the molecular mechanisms involved in the changes of membrane physical state shown in RA lymphocytes. The membrane fluidity is related to the structural organisation of phospholipid molecules, in particular in the membrane hydrophobic core probed by DPH; a decrease of acyl chain unsaturation produces a decrease of fluidity. After the respiratory burst the release of free radicals and active oxygen species causes damage to membrane proteins40 and induces the peroxidation of polyunsaturated fatty acids of membrane phospolipids.i 42 In phospholipid liposomes lipid peroxidation has been shown to increase membrane ngidity.43 This effect could be of importance in lymphocyte membranes, which have a high content of unsaturated fatty acid and a very high susceptibility to lipid peroxidation. Moreover, in RA there is evidence of increased levels of free radical oxidation products in serum and synovial fluid44 45 and evidence of decreased levels of free radical scavengers and antioxidant enzyme systems, which normally protect the biological membranes from peroxidation. The increase of lipid peroxidation or the decrease of antioxidant systems could induce the observed changes in lymphocyte membrane fluidity, and these could be either a passive consequence of the disease condition or be directly involved in its pathogenetic mechanism. Although further studies are necessary to elucidate these aspects of membrane damage, we suggest that the lymphocyte membrane can be used to investigate molecular events of RA.
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